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(57) Abstract: A coloring matter sensitization type photoelectric conversion 
device for generating electricity by utilizing sunlight, which comprises a semi- 
conductor layer comprising a substrate and, carried thereon, a sensitization col- 
oring matter comprising an oligomeric porphyrin containing an acidic group 
represented by the general formula (1): (1) , wherein R 1 to R 18 are each a sub- 
stituent such as a hydrogen atom or a halogen atom and at least one of R l to 
R 18 is an acidic substituent such as a 4-carboxyphenyl group, and an electrolyte 
layer 
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* turns. H*stc:*5ViT2 002^712 B\zmmztirca*m l tttim%r j i% 
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•ecDtfT, Nature vol. 353, p737, mi^-vm^tifc^mmmm^mmmu. 

2002-6394 9 -*§&##RSo ) » un&OfiSit V^c 

l>3 (Science Vol. 293, p79, 2001^, ftffl 2001-294591 4# 
132 0 0 2- 5 3 5 7 8 -*t^$S#J$o ) . 

£te>?> "5111^0^ (4 0 0~8 0 0 nm) \Z& tf&mmiftMfim < . ^tt<£>® 
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-«5£ (1) : 




(fib, MfB-^5£ (1) fc*V»T. R^R 18 «|Wl-T^oTfe^^oTV^T% 
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(fit, »«-*55 (2) fc*V>T, R«-R»ttH-T?*oTt.*aoTV) 




(fib, ttC-M (3) K43V>T, R^R»ft«-t»oT«ftoT^« 
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-*5fc (4) : 




(2) , (3) UUi (4) TS3n-5i6ttStt^^7^ 'J >^i**«*f 
&Jf £i*:T&3<E>T, »imytmi& (4 0 0 ~8 0 0 nm) K#3tC;*:^&^©iK 

— m^. (1) , (2) , (3) X\t (4) 1?^$n5ltt«tt#J>7 

$e>£, (i) , (2) , (3) xn (4) T*$n§itm^^ 
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& m * m m -r & & © « & © m m 

Wafib/t — jR* (1) Xtt (2) ©R'-R 18 , *VittWIB— (3) Xfct 
(4) ©R^R 24 ^?^!^. Any>M : ?, ^JW^bS. 75;», -bo 

7U-;i^75/S, a&xte^fi&tf)*;^ >mxx^;i^. Si&xte;*:«&© 
ijM>t7s hs> i^x(3*ti©xj^>ixxf;i'S, gmxte*am 
03x^>^75HS> fi»xtt*«ifc©;&;i'#-;i'£, «£&;*«*©&©>' u 

Mxe*ii0yn + ^©IIItfeO> R l ~R 18 ©4>&< £fc 1 
— «3$ (1) , (2) , (3) X« (4) fc&V^T, R l ~R l8 3U3:R 

i ~R j4 ^$n5iis©5^ / >&<tfei^^ #j;U;£. 
*i/)V&* x;u*>^», tKMS, 4 -#;v#^>:7x-;]/^-i?&£©-e, ¥3£ 
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^ (3) Xtt (4) fc&^T, ntel R±<DSgCT?& 3 -LIR« 
2 51 D£?£LV> 0 n £±SB<Z>f5Hft & ^ iot, pJ 

jet, (2) Xtt (4) fcc&HT, MT«^n5^ 

tUTtt, Zn, Mg> Ca, Sr, Ba, Sc, Y, La, Ce, Pr, Nd, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb. Lu, Ti, Zr, 
Hf, V, Nb, Ta, Th, U, Cr, Mo, W, Mn, Tc, Re, Fe, 
Ru, Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, Ag, Au, Cd, 
Hg, Al, Ga, In, Tl, Si, Ge, S n, P b. As, Sb&l^B i 

# & &*» J: d nfc i «x« 2 axra 2 «u*±©&«a##vf & ns. int> , 

nfiAJiTftoT'b.k^. M^§tl5^Iitt< ±3£<D*-?teZ n, Ni, 

Cu, Pd, Mg^ck 0»*bVi o 

fe^ifi (— *7E©¥®a#^7-f U fci"**** S»iB«6 

-f U >^##:^2^^^I^tC^^Ufe2^7n^^^<i:T ; i)-t^^^^° 

¥##:Ji«, -«St (1) . (2) , (3) Xtt (4) T^^n^^tt 

fi#MoTfei<, (i) * (2) * (3) xtt (4) T 

i$n?>iittSM#^7^ u >#»#©*!>&< it 1 »a> e>&* 

fi&© t 3 *T fc £ *C * o T «t o 
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m i iz^-t*mw\z%2>&mmmM±mnm i mmmmms^mxrcmm 

5 0 M#I4tt, #J^tfMte^3»#fr &&9> (1) , (2) , 

(3) x\t (4) •vmzn&mfe&'S^tffry ■< u >^*#*^^**«6*a* 

-l:,J:oT¥»*l4«f©-^ (1) > (2) , (3) Xte (4) T3s£n& 
m^^^«^e4 4 J ©¥^#«r®UT@BJ^«lK3^^n. iltlia^Tl 

^mmmmxmmm i a, ¥i#i4*?-« en , (2) > (3) x« 

3<Z>T?\ RJIi^fg^ (4 0 0~8 0 0 nm) &3t!ftJR«f S^TT £ C 

^fc, -jRS: (i) , (2) , (3) xtt (4) t*$n5iiiitt*^7 
(i) , (2) , (3) xtt (4) T?*$n*Bitt*^*r#;p 

4ittOt)©*tt*fcfli^*Jlfc3&«T*, Ti, Zn, Nb, 
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Zr, Sn, Y, La, T a mo&mmt®}-^. SrTiOa, CaTlOsfC 

izmmznz *>©-?«:&< , ffitf, Rfg^^cD^a^^TfeoTct 

(PET) fO^^y ^S*^OW^««±CK-fb-1' >S??A, ft 

SATO. 3~5mmigTi§. 
Ut5i:t^iT*D, WAtf^ao** ( r£*ia«*M?fe©**rftll«rJ 

*WT»5#'Jl5 i l/>t*U-'r H (PEO) <h*g£-b, i»S#-;i^ — 
fcgL Jl©®'&«*«Atf7y3llH-7 r »«tt^f7X3fe« («>-HSfi3 0Q/ 

-«5* (1) , (2) , (3) Xtt (4) T»Sn*lttiM*^7-f'J> 
#fi#© 5 •£©'>&< £ *> 1 a©itt«fe***?L»#i9#JBfcfi»S-&*fctt, 

**f«i:LT^fti^'b©&tfjSfc:ffl^*jit3&ti?#**«, i B-^*>m<Dm4km 
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s^t, m^mi® ^ej^miKiii^e)^^^:^^ (am (Air m 

ass) 1. 5, 10 0mW/cm 2 ) £|$t*f5<t» 13. 2 % £*-h©i^7fcm 
<&f&M i> 

5Oml0t777X3$ffi^T, ^y-^^^Zn (II) -y#^7^'J 
(1 8mg, 8 mm o 1 ) S30ml© h ;i/X > -frfc. Mft^J 

T~&2>2, 3-y^nn-5, 6-yy7;-l, 4-^>V*/> (£AT, D 
DQtitl. : 9mg> 4 Ommo 1) iXjJ>^9Ah'J :7;i^ n ;* ? >7.;W 
h (J^T, S c (OT f ) atttS : 2 0 mg, 4 0 mm o 1 ) SriPx., 

i mmmffivfco mm^m*** /-^M^v^t fd77> (t 
^ia^T^t§, ¥isi^7^ <j >^7-^enfc (12. 9m g> 

JR* 8 6 %) o 

i0^tl01H-NMR7>^^ h;K UV-Vi sX^y hJK MALD I - 
TOF MAS7^^h;^I^fci:5, — iSiS (2) fcjfettSR 1 * R\ R 

KbT»6nfc¥®a!4fejR (£«&) u ^-^\^m (a) t»-r 
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2> 

ilOf^iClH-NMRX^^ hJK UV-V i MALD I - 

TOF MAS7^^ hJV&M^tct Z.*>. ~Wi^ (1) K^tt-SR 1 , R\ R 

i^;^^ u >^-r ~?-*\t^m (b) t^-r^c 

5 0mlon77X3$fflliT, ^y-^'/^Zn (II) -s\**Jrtf)V7 
J U >ik&m (30mg, 4. 7 mm o 1 ) J50mlO h;i/X>fcigfl? 
iMb3!|-C<&£DDQ (27mg, 12 0 mm o 1) iSc (OTf) 3 (60mg, 
12 0mmol) £Jra*_, S-g-i&i&S: 2 B^M^E Lfco tm-&#J&* ^ J — 

HFCi§^lT7;H ^^AfcxIL-fco ^tf>^>i£>/7-fe hx h U 

^tioT^tS, ¥SS#;P7^ 'J >A^1j-7-*q# 6nfc (18. 5m 
g, JR*S 62%) t 

£<£>te-a-%01H-NMR7^/7 S;K UV-Vis7.^Ml/, MALD I — 
TOF MASX^ Ml^sfl^fct £3, WiB-^S^ (4) l:*it§R\ R 4 , 
R*\ R 13 , R 1 6 , R 22 , R**tfi4:-X)VTS*i/7 ^~)V&. 
T'&D, MSZn, n = 4£^ct\ W-MM&mtfJVy J U >^\^1J-T — Tab -5 £ 
i^5t|g$n/to ^T, fc UT#5nfef®Mi (MIS) ^;i/7^ 

•j >^^i^v-^-fb-a-t> (o t^-r^o 
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(o ) zmmmi: h u 7)i*nmmz&zwi&m<kmm-r&z2i\z£ 

£<zMt; ih-nmr;*^# mk uv-vi sx^^hjk maldi- 

TOF MAS*"** — «5£ (3) f^l^R', R\ R 

10 , R 1 3 , R ie \ R 22 , R J ^4-*Wy7x^H, 

#I5£M 1 

##lCbTfrofc. 12 5mlOf3'HvyD^v'h^7 5Oml0O. 1 
M«BK7K*»tK:*STSt«ibtt^&^o < BifcTbfc. »T#*7l/fc5 8 0 10 

7 v7Vfzo '&*>nrc'S)VmWL&*— h& U — 2 2 Otl? l 2 |HJ;Jc& 

A^b-^-lC^D 4 O^TMb, T i O«0D"&«*U lliXKliSiiK 
10g3bfc. C©tiltVOW(f*fc#?*a«5 O^GDP EO (^UX5 L l/>^^it-r 

H) %mmv, mm.^-)us.)w^—\zm^v, MifcTio^-xMifc. 

±k£© £5 \Z bT#6ftfcT i 0 2 ^-X h&X^ U — >RI««s'Xf 7 y * H — ^ 
igfitttf^XS^ — hjgia 3 0 Q/D) ±te 0 . 2cmX0. 2cm©^# 
$T?£:fljbfc«, 4 5 0tt3 0^^ML. T i 0^iiM7Xlt±fi 

±»o^« i Tftfc¥ffiiift#;i/7-f ij >^ 7- Uk-etm (a) ) , 
mm 2 -vntcw-mmtfjiyj (b> ) % ^^ms-cntc^ 

iSII«&^7^'J>A+t7- UtSm (C) ) , ^M4THfc¥II^ 
u >^ii-7- (ffc-a-t/ (D) ) z^rti^n 5 x i o -4MTi?^ ^;u*Ji/ A 

7 = Hic**bTiBiibfc*«[+fc» ±m<D&jLmwnk^?>mzmmv* so 

■Cfc&HT 1 2 WMlfcS, 7;Urf>^ffl^iTT^^/-;Vt5fe#b, i£&b 
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MIt l/t, I TO (Indium Tin Oxide : -f >>> ^ A$Kb$j£XX£ 
e*«*ftW-fc"6>©*fflVi, l^StlT, 3>)^0. 3 8 g £3V4k* U 

2. 4 9goi^i^ 1 :/o tr h 2 5mm%tmm^^u>7 5 

• (AMI. 5, lOOmW/cm 2 ) ±i£<0± 5 lc LT# 6 nfc-ffe'&tt 

(A) ~ (D) LT/fl^fc#:fcRM0telB&aiJfcU ^<Dm&* 

TIEcDig 1 fc0M*T«T. it&MtVT. it^m (A) ~ (D) iZ^^X 

tbTV>4*«, *i#T?*4^7>f >J>ft^« (5, 10, 15, 20-f h 
fe** HEi fc&^T, M^H^ite:, #H)illllQ«)iiUT]|£I/&liK«t 

*b, is^mjEt«, Mfanmffl&*—'7>\zvTm&.vfiLnm&mmv, 

TfB©5£ (1) Ti$tl§. 



a: (i) 
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*1 





(//A) 


(V) 


(%) 


i <d (a) 


7 0 5 


0 . 7 9 


ii. i 


^mm 2 (D (b) 


6 5 0 


0 . 7 0 


8 . 0 


###|3<Z> (C) 


6 2 0 


0.65 


7 . 6 


#*W4 0 (D) 


5 9 5 


0.63 


7 . 2 


ttttSC&Vi (A) 


1 2 


0 . 5 0 


0 . 0 8 


»te2£©ftv> (B) 


1 1 


0.45 


0 . 0 9 


^ttgoft^ (C) 


1 3 


0 . 5 6 


0 . 1 


mtt^cD^U (D) 


1 5 


0.48 


0 . 0 8 


5, 10, 15, 2 0 -fh7*X 
(4 -A^jH + '>7iZW 

^;P7^f u > 


7 2 


0 . 3 5 


1 . 2 



-«5£ (1) , (2) , (3) Xtt (4) T^$n^mi4«^W¥®^#;w7^ 
U >^«#^6^*HJi«6**S«FS-&Tfe*©T, UT^fc WIS 

^^Sr^fflbfe^^-^#a#:$:^fflbfe*^^Jt^T, l«J«ft«« (4 0 0-8 
OOnm) fc#fcte:*S&3teR4X#*5rr*J:£#'M, *»3tex*;i/^-jfe 5 

£7c, -$:5£ (i) , (2) , o) (4) ^$ti5ittstt¥ii 
±t&<Dnnwe\z. ^mi^m^m-m^ (i) , (2), o) x 
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itw&7n\sitifi* *mfcm\z. — «*5* (i) . (2) , (3) xtt (4) T-mz 

n%M®i^fi#)V7 J U >#fi#©4>&< 2 6>&*i8tf56*€ffiJ$S 
*Tfc3#«#»T?fc:3T<b.k< , — (1) , (2) , (3) Xtt 

(4) Tl$n5ittI^f#iV7^ U >^*#©*!>&< fc*> 1 if Jfi 

Jftt « © m © m A * i * J* is * T & * ¥ JB T * o T £ V> o 

— (i) , (2) , (3) xtt (4) i?«$n^m^s^*r#;wy 
^KTtmm. tz e n & o T «b J: n . 

SSK:, £f!SifJi5SBfc«&&g«©J§M&, *m«5tt» ± SB© £16 09 

mn-h©fUffl^r^# 

(1) , (2) , (3) Xte (4) •e*$n5ittItt#JV7^ 'J >^i*^ 
6&*«*fi*Sa»Stta:5CD1f, (4 0 0 ~8 0 0 nm) \Z4¥ 

^-K:ms?SBtft'r*iK©3eift«i**5iiH»cifii±-r* - t^-e^^o 

(1) , (2) , (3) X\t (4) Tl$tl5iHtltf^7^J> 

ssk, — (i) , (2) , o) xtt (4) T^^n^mistt^ 
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i. s*iRi*«iwfc, tib©-^^ (i) -cmt£n2>m.&m^#)V7 * u 

-«5S (1) : 




(fib, tfrfB — j«3£ (1) t*UT, R I -R 1, tti-T?»oTt)fta:oTHTfc 

7kmm^x\z&M<DW.m&*i£-r. fib, r i ~r i8 ©^>^< tt> n»» 
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-«!5$; (2) : 



R ,e R 1 R 2 R 3 R 4 R 5 




(fib, MIB— flS!5S (2) fccfeViT, R^R^ttM — -C^otfeSfeoTUTt) 

?kmmi L Jzu&M<Dwmm*igk-? 0 fib, R i ~R i8 ©'M<i%i^ai 
3. ^tiRiMMfc, te©— (3) t*sn5itm#;i'7^j>#i 

-«5£ (3) : 




(fib, tfUB—ttoi (3) K&^T, R^R"ttH-T*oTfc*fe^T^Tt» 
«fc<, 7K^JPTX««lc©@^S?r^-r» fib, R l -R 84 ®^<ifelOttS 
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-m^. (4) : 




UBU MfS-^iC (4) fc43^T, R l ~R 24 «|pI--e35oTfeM?5:oT^T : b 
6. MIB— (1) Xtt (2) ©R^R^aS^KttfriB— JttiS (3) Xtt (4) 

u-;i^3-S, tixtt*fio7JWi'75yi 1 g&:5U**«ift©7 u 
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7. MIS— «St (2) X« (4) Kl^l^T, MTf*SnS^*»A«Zn, Mg, 
Ca, Sr, Ba, Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, T 
b, Dy, Ho, Er, Tm, Yb> Lu, Ti, Zr, Hf, V, Nb, Ta, 
Th, U, Cr, Mo, W, Mn, Tc, Re, Fe, Ru, Os, Co, Rh, 
Ir, Ni, Pd, Pt, Cu, Ag, Au, Cd, Hg, Al, Ga, In, 
T 1, Si, Ge, Sn, Pb, As, Sb&tfB 1 tf> & fc*#«k 0 »«n& 1 

ixa 2 @^_l©&pst&3, w^otgfflgi i mxfcm 4mz®<D-&mmmm 

9. KrlB^^-^ji^, MiB-flS!5S; (1) , (2) , (3) x« (4) -eat^n*. 

10. flH3¥##JB*«> me— «a (i) , (2) , (3) xtt (4) T^sn 

U >#*#:<E>4>fc< <£:*> 1 SIM'S* 

iftru zuuyj )imm#. #)V7 4 u >©ffii&*t#^ 

j«6*££fitt£ia:T&*#«#JBT*&S»:fc©«llfS 1M4S©^W 

i2. _LiB§£8ra, fe**j«ai*»««iT*«ffli*o«BH» i i«i2«&©fe*ii 
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